A new β-carboline alkaloid, 3,4-dihydrohyrtiosulawesine (8), and fifteen known alkaloids were isolated from the tropical marine sponge Hyrtios sp. Among these known compounds, β-ketoserotonin (10) has been isolated for the first time from a natural source. The structures of the isolated compounds were determined by spectroscopic analyses and comparison with literature values. Compound 8 displayed potent inhibitory activities against isocitrate lyase (IC 50 : 92.9 µM) from Candida albicans.
Marine invertebrates are an attractive source of natural products with novel and useful biological activities [1] . Specifically, marine sponges belonging to the genus Hyrtios (Demospongiae class, Dictyoceratida order, Thorectidae family) have proven to be a rich source of biologically diverse secondary metabolites of different classes of compounds including indole and β-carboline alkaloids [2] [3] [4] [5] [6] [7] . Many possess valuable biological activities such as antioxidant [3] , antibiotic [6] and anticancer [7] activities. In the course of our ongoing search for bioactive natural products, we examined the enzyme inhibitory activities of β-carboline alkaloids isolated from Hyrtios sp. collected in Chuuk State, Federated States of Micronesia. Isocitrate lyase [8] were selected as target enzymes, as they play crucial roles in the survival of various pathogenic bacteria or the cellular function of most eukaryotic cells.
The glyoxylate cycle enables bacteria and fungi to grow on acetate in hostile environments inside the macrophage where glucose is not available [8] . Isocitrate lyase is a key enzyme that transforms isocitrate into glyoxylate in the glyoxylate cycle. Notably, the microbial virulence of Candida albicans is significantly decreased in mutant strains lacking isocitrate lyase. Since glyoxylate cycle genes are expressed during specific stages of host-pathogen interactions in various human-pathogenic bacteria and fungi, the development of specific isocitrate lyase inhibitors is an attractive prospect [9] [10] . Limited isocitrate lyase inhibitors have been reported to date; available inhibitors [11] [12] [13] [14] [15] include 3-nitropropionate, 3-bromopyruvate, 3-phosphoglycerate, mycenon, oxalate, and itaconate. However, they have been mostly unsuccessful due to their low activities or high toxicities.
In the course of our ongoing search for novel enzyme inhibitors, we previously reported that 5-hydroxyindole-type alkaloids from the extracts of marine sponge Hyrtios sp. exhibited potent isocitrate lyase inhibitory activities [10] . As such, we further investigated the extracts and discovered novel isocitrate lyase inhibitors including new compound, 3,4-dihydrohyrtiosulawesine (8), together with known related alkaloids. Herein, we describe the isolation, structure elucidation, and biological activities of the isolated compounds. (Table 1 ) of 8 displayed resonance for 20 carbons including eleven quaternary carbons. A combination of the HSQC and HMBC data allowed assignment of the characteristic 13 C NMR signals, and the HMBC correlations from H-3 to C-1, C-4 and C-4a, from H-4 to C-3, C-4a and C-9a, and from H-5 to C-6, C-7 and C-8a supported the presence of 6-hydroxy-dihydro-β-carboline moiety. The HMBC correlations from H-2' to C-3', C-3a' and C-7a', from H-4' to C-5', C-6' and C-7a' and from H-6' to C-4', C-5' and C-7a' supported the presence of 5-hydroxyindole moiety (Figure 2 ). Considering the molecular formula and unassigned NMR signals for δC 188.7, it was suggested that the remaining part was carbonyl group. Comparison of the 1 H and 13 C NMR spectra of compound 8 with hyrtiosulawesine indicated that these compounds possess the same 6-hydroxydihydro-β-carboline moiety and 5'-hydroxyindole moiety to which a carbonyl group is attached at C-1 and C-3' [4] . Compound 8 is therefore 3,4-dihydrohyrtiosulawesine, which is a new compound. In conclusion, biological and chemical investigation of the crude extracts from Micronesian marine sponge Hyrtios sp. led to the isolation of a new β-carboline alkaloid, 3,4-dihydrohyrtiosulawesine, as well as fifteen known related alkaloids. The structures of the isolated compounds were elucidated using mass spectrometry and detailed 2D NMR spectroscopic data. Among the isolated alkaloids, compound 8 displayed potent isocitrate lyase inhibitory activities. The new compound is a good starting candidate for the design of isocitrate lyase inhibitors. 
Experimental

Extraction and isolation:
The freeze-dried sponge (145 g) was sliced and repeatedly extracted with MeOH (700 mLⅹ2) and CH 2 Cl 2 (700 mLⅹ1). The extract was filtered and concentrated under reduced pressure to afford 20.5 g of crude extract. The residue was partitioned between H 2 O (10.8 g) and n-BuOH (8.8 g), then the organic layer was dried and re-partitioned between 15% aqueous MeOH (7.5 g) and n-hexane (0.69 g). An aliquot of aqueous MeOH layer (6.0 g) was subjected to C18 reversed-phase flash chromatography using gradient mixtures of MeOH and H 2 O (elution order: 70%, 60%, 50%, 40%, 30%, 20%, 10% aqueous MeOH and 100% MeOH). The fraction eluted with 70% aqueous MeOH (3.1 g) was dried and separated by reversed-phase HPLC Indole alkaloids from tropical sponge Hyrtios sp.
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Biological activity assays:
The inhibitory activities of compounds 1-16 against isocitrate lyase [11] were measured in vitro ( Table 2) . A basic concept of isocitrate lyase activity assay is to spectrophotometrically measure the formation of glyoxylate phenylhydrazone at 324 nm in the presence of phenylhydrazine and isocitrate.
